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1 
This invention ,pertains to carpet manufacture 
and more particularly to carpet tufting devices 
añd provids a portable, poWer driven tufting 
méchanism which is especially adapted to the 
high speed production of carpëts in special de-  
signs, configurations and dimensim]s. 
Machfl]e made or loom woven carpets, su.h as 
tBrussels, Axminster, Wflton, etc. includin 
broadloom, can be produced only in particular 
widths ànd designs for an; given loom sët-UP, 10 
the design being thus duplicated from carpet fO 
carpet. For producii, carpets in .unique desins, 
sizes and comigurations for Cch carpet, such as 
orientais, strictly hand weaving Pr0cedures were 
originally employed. More recently for the pro- l 
duction of tuftéd carpet of uniqie desins, siz.es 
and shaPes, a manually opérated device has been 
devised and employed, which consists of a pair of 
hand rips, usually wooden blocks, sécured to- 
gether in lonitudinally slidable relation t0 each 0 
other, there being mounted at one end of these 
grlps respectively and projectin therefrom, one 
Or m6re needles, and a coresponding number of 
steppers, which are longitudinally displaceable in 
recipr0catory fashion relative to each othe by 25 
reciprocatorY actuation of the hand grips in the 
opposite harids respectiveiy of a workman. To 
perform the ïting operation, the woolen or 
worsted yarr,. to be tufted, are threaded throuh 
th needle holes, and the tufting device thrust o 
airist the foundation fabric with the needles 
alvanced relative to the steppers, the tufting be- 
ing thereafter affected in successive stitches by 
reciprocstory manipulation of the hand grips in 
the manner aforesaid. 
The manufacture of carpes With a tufting de- 
vicè of ttiis Character is, like the ancient, strictly 
hand weavin procedures, necessarily a re!atively 
s!ow, tedi0us and expensive ,procedure, and hence 
have proved commercially ïeasible only where 40 
carpets of unique desins, shapes or widths are 
insisted upon. /oreoveï, the resulting product 
dpends in large measure on the skill and experi- 
ence oî ,h é.artisa.ns, and even with the best, the 
degree of uniformity of the stitching and end 45 
,)ïoduct varies With the physical condition and 
ate.ñon of the workmeñ th:oughout the day. 
In accordance With our invéntion wd have elira- 
inated the above noted oSjections of the man- 
Ually actuated tufting device aforesaid, by de- 50 
vising a power driven mechanism which simulates 
thë Opeàtions of the mänual device, but at much 
grater speed and uniformity ol end product, 
and at greatly reduced cost of production and 
reoEiiiê slill Of th workmen 55 
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The tufting mechanism of out inventioii com- 
prises in ifs essentials and in is preferred em- 
bodflnent, an elongated frame member hain2 
opposiely disposed upsanding sidewalls 
vided with longitudinally extending upper arid 
lower oppositely disposed pairs of laallei çèoves 
or slots in which are respectively.mounted nedle 
and stepper thrust bars, which are thus slid- 
ably displaceable longitudinally relative fo e.ach 
otheï along substantially parallei paths. The 
needle thrust bar mounts at one end theçof C 
or more needles the latter in laterally disposed 
relation; while the stepper thrs a:,_ similärly 
mounts a corresponding number of stepper 
prongs. Ai the opposite end of th ïrae ïom 
the needle and stepper mountings,, thereis.j!4r- 
naled perpendioular to the direction of thust 
bar displacement, a drive shaït havig keyel 
thereto a cam which is linked fo the needle 
thrust bar by an eccentric arm which s pin- 
connected at one end eccentricalÏy o iie cam 
and af its opposite end to the neelle t.h.rs la r 
whereby as the drive shaft is rotated, th 
thrust bar is longitudinally reciprocated anal with 
if the needle or needles mounted thereon. In 
addition the cam has formed therin, Çn arcu- 
are cam slot portion which subtends and joins a 
substantially rectilinear cam slot portion, Such 
as to provide a continuous cam slot of sulstan 
tially Dshaped configuration. Journaled  the 
stepper thrust ba; is a cam roll which eng.es 
and rides within the cam slot aforesaid, whereby 
as the drive shaft is rotated the stepper.thrust 
bar and steppers mounted thCeÙn, are iriCmit- 
tently reciprocated in timed relation t the re- 
ciprocation of the needle thr.ust bar arid nedles. 
The eecentric arm pin-connection fo tlè cm is 
so disposed in relation to the rectilineàr prtim] 
of the cam slot, that the stepperS are reCipr0- 
cated in lagging relation to the needles, the 
stepçers being substantially orïé=quàrter of a cy- 
cle behind th needles with respect fo. their iii0St 
withdïawn posiIioiS and such that the i{éédles 
,-.re first pieïced throuah the foundation fa]oric 
cam'ying th tufting yarns wîth thern, Wherë= 
u.pon the steppers ar advrlced thróugh h fab- 
tic into .substantial alinement With tlë nCdÁe 
holes whereupo n the needles arë Withdrawn 
pïeparatoïy to the nex tuftiñ titch, Whilë the 
steppers remain stationary to h0ld the yarrl rid 
form the tuft of the previ0us Stith, tlie 
pers beina thereupon Withdran Whilë ttië nëe- 
d!es are adva_riein on the next tith. 
Havina thus descri,beCl the im/ention in gêfieral 
terres, referenca wfl! now laa. htd for  0re de- 
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tafled description, to the accompanying draw- 
ings, wherein: 
Figure Iis a plan view, Figure 2 is a view in side 
elevation, and Figure 3 a view in end elevation, 
as viewed from the left in Fig. 2, of a preferred 
embodiment of the power driven tuïting mecha- 
nism of the invention; while Figure 4 is a trans- 
verse section thereof as taken at 4--4 of Fig. 2. 
Figure 5 is an enlarged plan view, as viewed 
from below, illustrating the construction and as- 
sembly on the needle thrust bar, of the needles 
and yarn tensioning prongs associated therewith, 
whfle Figure 6 is a longitudinal section of Fig. 
5, taken at -- thereof. 
Figure  is an enlarged plan view, as viewed 
from above, illustrating the construction of the 
stepper element and the assembly thereof on the 
stepper thrust bar; while Figure 8 is a longitudi- 
nal section of Fig. 7 as taken at 8--8 thereof. 
Figures 9 to 13 inclusive are fragmentary plal 
views of the needle, stepper, cam and eccentric 
assemblies, and interlinking connections, illus- 
trative of the relative positionings of these ele- 
ments at successive stages of rotation of the ec- 
centric and cam. 
Figures 14 fo 18 inclusive are longitudinal sec- 
tions of the needle and stePper mechanisms, as 
taken at 4--4 to 8--8 inclusive respectively 
of Figures 9 to 13 inclusive, and illustrative of 
the manner in which the tufting of the yarn 
through the foundation fabric is .accomplished by 
the mechanism of the invention; while Figure 19 
is a fragmentary perspectivi view of the result- 
ing carpet produced. 
Figures 20 to 25 inclusive a.re diagrammatic 
showings, generally similar to Figs. 9 to 13 in- 
clusive, which further fllustrate diagrammatically 
the principals of operation of the power driven 
tuf ring mechanism of the invention. 
leferring fo Figs. 1 to 6 inclusive for the con- 
structional details of the apparatus, the tuïter 
mechanism of the invention comprises a metal 
frame 0, of narrow, elongated configuration at 
one end, 0a, and of widened tble-like configu- 
ration,ai the opposite end, b. The narrow por- 
tion I{}a bas disposed along its opposite sides, uP- 
standing sidewalls  ,  2, having machined there- 
in oppositely disposed pairs of longitudinally ex- 
tending grooves 3, 4. Slidably positioned in 
the upper grooves 3, for reciprocatory displace- 
ment, as explained below, is the needle supporting, 
thrust bar 5, on the forward or left hand end 
of which is mounted, as shown in Figs. 1 .and 2, 
and more in detail in Figs. 5 and 6, an assembly 
comprising series of three needles 7, 8, 
leferring to Figs. 5 and 6, these needles are 
mounted, in laterlly contiguous alinement, on 
the under side of the thrust bar 5, being se- 
cured thereto by screws, as at 21}, passing through 
appropriately drilled apertures in the base por- 
tions 2 of the needles, and threading into the 
thrust bar 5. For additionally maintaining the 
needles 7, 3, 9 in rigid assembly and con- 
tiguous alinement, they are soldered together 
along the contiguous longitudinal edges of the 
base portions, by means of silver solder as at 22, 
23. The needles comprise sheet metal stampings 
of tempered steel or equivalent, which .are out- 
wardly fiared from their points 24 toward the 
bases 2 thereof, and slightly back of the points 
the flared metal is bent at right angles in the 
manner indicated at 24a, to provide reinforcement 
and laterally spaced needle points of substantial- 
ly constant width viewed in elevation, as at 25. 
Somewhat back of the point 24 each needle is pro- 
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vided with an elongated needle hole 26, for pas- 
sage of the yarn therethrough in the manner 
shown at 27, Figs. 1 and 2. In order to impose 
an appropriate tensioning on the yarn, during 
5 operation of the mechanism, resilient prongs 28, 
Fig. 5, of a yarn tensioning stamping 29, extend 
along the grooves between the sidewalls 2a, on 
the underside of the needles, these prongs being 
longitudinally adjustable in relation thereto by 
10 means of screws, such as 3 passing through 
elongated apertures as at  in the base portion 
32 of the yarn tensioning stamping 29. By vit- 
tue of this construction and assembly, the ef- 
fective apertures of the needle holes 26, may be 
15 adjusted in accordance with the diameter of the 
yarn employed, by adjusting the tensioning bars 
25 in greater or lesser overlapping relation to 
the needle holes 26 in the manner indicated at 
Slidably mounted in the lower grooves 4, Fig. 
20 4, for reciprocatory displacement therealong, as 
explained below, is a stepper thrust bar 35, which 
projects beyond the frame  , to the left as shown 
in Figs. 1 and 2, on which end is mounted a step- 
per prong stàmping 36. leferring to the detailed 
25 showing of Figs. 7 ,and S, the stamping 36 is se- 
cured to the stepper thrust 'bar 35 by means of 
screws as at 37 passing through appropriate aper- 
tures in the stamping and threading into the 
thrust bar 35. The stamping 3 is marie of a re- 
30 silient material, such as spring steel or equivalent, 
and bas stamped therein, a series of three stepper 
prongs 37, which are laterally spaced correspond- 
ing fo the needle spacings  7 to  9, inclusive, these 
prongs being bent upwardly toward the needles 
35 in the manner shown ai 35, Figs. 2 and 8, for 
fecting stitching displacement as explained be- 
low, and 1]aving ïormed in their outer ends, con- 
cave notches as at 39, adapted fo receive and 
grip the yarn during the tufting operation, also 
4',} as explained below. 
leverting to Figs. 1 to 4 inclusive, at the end 
opposite fo that on which the needles and steppers 
are mounted, the frame } is substantially fiat 
and rectangular, as at b, and bas journaled 
45 therethrough, a shaft 4 fo which is keyed as at 
42 a substantially -shaped cam 43, having milled 
in the lower surface thereof, a slot 44 of sub- 
stantially rectangular cross section as shown in 
Fig. 2, and which extends about the periphery 
5O of the cam in an arcuately slotted portion, as in- 
dicated at 5, which subtends a substantially 
rectilinear slot portion 48, whereby the entire 
slot 45, 46, is of roughly -shaped configuration 
corresponding to the outer contour of the cam. 
55 Referring to Fig. 2 the cam 4 is spaced above 
îrame potion {}b on shaft 4, to provide space 
for the stepper thrust bar 35, to project to the 
right beneath the cam slot 44, at which point 
the thrust bar bas journaled thereto on an up- 
60 standing stud 47, a cam roll 48, which rides 
within the cam slot 44. In consequence, as shaft 
4 is rotated, carrying with it the cam 43, the 
stepper thrust bar 35 will be longitudinally dis- 
placed in accordance with the positioning deter- 
 mined by the cam slot 44, and in the manner fl- 
lustrated in Figs. 9 to 13 inclusive, for successive 
degrees of angular rotation of shaft 4 as de- 
scriboed in detail hereinafter. 
To continue, however, with description of the 
70 constructional details of the apparatus, and still 
referring to Figs. 1 to 4 inclusive in connection 
therewith, the needle thrust bar 5 bas mounted 
ai an intemediate point thereon an upstanding 
pin 5 to which is journaled a sleeve member 
5 integral with an eccentric arm 52, which latter 
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extends fo the r-iht in ligs. 1 and 2  ,the cam 
15, and ,is eccentficl]y pin-connected thereo by 
means oï a serew  assing hrough a bore $ of 
the eccentric arm , and hreang in the cam 
as at , 
pivotal]F oecured in -osition on the upstanding 
plu 8 bF means of a screw 8 which thads 
i,nto ,the upstnding pin , as at , Fig. 4. 
For drii the shf 4, there is moted 
on the derside of frame portion , a housing 
6, within hiCh is mounted an electrical motor 
6, the shaft 
through speed reduction, intermeshing inion 
ears 63. e housing .GO prodes a trigger grip, 
 shown  -g. 2, or supporting the ar end of 
the tuing mechnism in one hand, while the 
oposite end is su-pported in the opposite hand 
by means of a holdg grip ç4 secured to the oppo- 
site end portion f of the fre fO in the man- 
n shewn in Fig. 2. The holding grip e bas 
meuud in the angle portion thereof, a stch- 
rm . whieh contro]s thlough a stch  the 
coectien of eltrical poer, supplied from 
sutabie source not -she, to the motor   for 
energizing he .saine. In order thus to energe 
the motor  it  reqred only to grip the hous- 
.ing e h suciet force to depress swih , 
which u»en release oî the grip, is restored to the 
deenerizing position by means of a teion spring 
$8 extending betweea the switch-am  and a 
fixed support, as shown la Fig. 2. 
Successive strands of yam e, for tufting the 
carpet foundation fabric f, are separately fed 
to the needles f - f  inclusive respective]y, through 
upandizg eFelets 
mount at the rear upon frame portion , the 
yar being fed thence through upstanding eye- 
lets  mounted upon the rear end of the eccen- 
oeic arm , and thence through other upstanding 
eyelets 7 thereon, and thence through additional 
utanding eyele 
bolted as at , to the foard end of the fre 
walls , f, from whence the yarn strands pass 
iuddually tough -the needle holes, as at l. 
In the tufting operation, the mechanism is held 
aga he foundation fabric l in the position 
fllustrated in gs. 1 and 2, and in order fo regu- 
late the degree of penetraçion of the needles and 
steppers through the fabric in accordance with 
the height of tuftin desired, a wire guard Se is 
provided. This guard is preferably made of 
sgie section of wire, bent  substantially in- 
verted U-shaped coguration 8f, as viewed in 
end eleyaton, Fig. 3, with the ends of the wire 
bent substantially af right angles in the mater 
fll-ustrated at , Figs. 1 and 2, these ends ex- 
tending into appropriate holes S$, Fig. 2, of the 
frame , and being adjustabty positionable 
therein by means of set screws, such as 4, tapped 
to the frame. In  way the upstand portion 
 f of the guard may be lonitudinalty aoeusted in 
relation to the frame f thereby, as stated, to 
regulate the extent of penetration of e needles 
and stoppera throh the foundation fabric 
 above explained in connection with s. 
5 and 6, the yarn tensionin  prongs  are ad- 
jued in approprte overlapping relation to 
the nd holes 2S to maintain suitble tension 
on fhe yarn as itis fed through the needle holes 
durin the tufting operation. To îurther facili- 
tare this teioning of the yarn, there is mount- 
ed between the upstanding eyelets , , on the 
eccentr arm  a brush-Hke tensionin device 
, comprisin a supporting frime S, from the 
upper face of which a series of wires l project, 
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being inclined as shown in Fig. 2j in the direction 
in which the.yarn is fed. Thus as the yarn tends 
fo slip ack, between stithes, itis gripped and 
held taut by the wires. 
5 Having thus .described with reference fo Figs. 
1 to 4 inclusive, the constructional details oï the 
carpet tufting mechanism in accordance with 
the preferred embodiment oï the invention, the 
operation thereoï in tufting a carpet foundation 
10 fabric will now be described with reference to 
gs. 9 to 25, inclusive. In these views Fig. 
9 to 13 inclusive, and 20 to 25 inclusive, ittus- 
trate the manner in which the rotation of cam 
3, as driven by shaft 2 .from the motor $ of 
1 g. 2, reciprocates th needles such as , and 
stepper prongs  in aprepriateiy timed rela- 
tion to each other. In thèse views but one needte 
 nd but one associated stepper 3 are sho 
for simplicity in .explaining ths principles of op- 
20 eration. Since the needle thrust bar   is merely 
linked eccentricalty by the eccentric arm 52 to 
a point  on cam  which is off center from 
the drive shaft 4, the .rotation of cam 3 
reciproct the needle çhrust bar  and with 
2 if the needle   in accordance with a simple har- 
monic motion .mod of displacement. at J 
to say with the eccentric arm 2 in the position 
sho in gs. 9 and 20, and with the direction 
of rotation as indicated by the arrow 9, the 
30 nedle   is being advanced at its maximum speed 
of pnetration threugh the carpe foundation 
fabri ..  the position sho in Fig. 10 th 
nee  H bave penetrated the fabric  fo 
the maximum .extent, ad will be momentarity 
35 .at test. In the position shown in Fig. !1 the 
nedle is being withdrawn from the îabric  
ai ifs maxum speed; wle in the position 
shown in Fig. 12, the edle bas been withdrawn 
to the maMm extent ïrom the fabric, and is 
40 again momentarily at test. In g. 3 the needle 
is shown advancing on the next stitch, and 
in the position whre itis just penetratin th 
fabric L whi!e its speed of advanc is being 
acclerated to th maximum speed of penetra- 
 tion above described with reference to Fig. 9, 
whezeupon the £yle of operations described wih 
rerence to Figs. 9 fo 1 inclusive is repeated on 
the xt cycle, and so on. 
Now coidering the accpanyin movement 
/: of the stepper 3 in rection to those of the needle 
, in th.e Position shown in gs.  and 20, the 
stepper is monaly at rest, at its maximum 
position of withdrawal from the fabric. An i» 
tan later when the cam 3 has advanod fo 
. the position of g. 21, the cam roll 8 wi!I hve 
been displaced slightly to the left of its inii.! 
uosition, the latter as shown at 4, bp" forced 
traverse of the cam roll a]ong the substantio!ly 
rctilinear portion 46 of the cam slot. The 
C0 per  will thus be OEsplaced by a correspond- 
ing amount toward the fabric  . Durin thi 
ame interva] the eccentric arm $ wil! hve 
been displacd from the position of g. 20 o 
tt of g. 21, since its pivotal point  on 
c5 cam 3 has'moved from  to , thus to dis- 
place the neee  o the left by substantially 
the distance  fo , which it will be cbserved 
coniderably exceeds th distance 4 to  of 
accompanying displacement of the stepper. That 
0 is fo say at ts juncture the needle is advanc- 
ing much more rapidly toward the fabric  
than is th stepper. As the cam 3 continues 
to r0ta in the direction indicated, the needle 
and stepper will continue fo advance fo the teft, 
T the needte a an ever decreasizg rate and the 
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stepper at an increasini rate, until the cam has 
reached the position shown diagrammaticallF 
in Fig. 22, in which position the stepper 
caught up with the needle so fo speak, both hav- 
ing penetrated the fabric sub.tantially to their 
maximum extents. 
Figure 22 shows af 9, 92 and 93, the successive 
positions of the cam in its rotation from the 
position of Fig. 20 through that of Fig. 21 fo 
that of Fig. 22, from which it will be observed, 
that as the needle penetrates the fabric at 
decelerating rate, the stepper is being dlsplaced 
into the fabric af an accelerating rate, the latter 
as indicated by the progressively increasing dis- 
placements 94, 95 thereof. Thus, although in 
the position of Fig. 20 the needle is penetïating 
the fabric with ifs maximum speed whi!e the 
stepper is in a state of test in its most fully 
retracted position, nevertheless, due to the pro- 
gressive deceleration of the advancing need]e 
combined with the progressive acceleration of 
the stepper in passing from the position of Fig. 
20 through Fig. 21 fo that of Fig. 22, the degree 
of penetration of the stepper will catch up with 
that of the needle, so that the two bave pene- 
trated the fabric substantially fo the saine 
gree when the cam bas rotated slightly past 
the position of Fig. 22, namely into the position 
of Fig. 10. 
If will also be observed that with the cam in 
the position of Fig. 22, the cam roll 44 is almost 
ai the point of passing out of the rectilinear por- 
tion 46 of the cam slot, and is on the point of 
passing into the arcuate portion 45 thereof, 
vhich if enters an instant later when the cam 
has rotated fo the position of Fig. 10. 
As the cam continues fo rotate further from 
the position of Fig. 10, the stepper remains ai 
test ai ifs maximum position of fabric penetra- 
tion, so long as the cam roll 48 remains in the 
arcuate portion 45 of the cam slot, since this 
arcuate portion being concentric with the drive 
shaft 41, imparts no longitudinal displacement 
fo the stepper thrust bar 35 or fo the steppers 
37. Meantime, however, as the cam rotates from 
the position shown in Fig. 10 fo the successive 
positions of Figs. 11 and '12, the needle is being 
withdrawn from the fabric, while the stepper 
remains ai test ai ifs maximum degree of fabric 
penetration. In passing from Fig. 10 fo Fig. 11, 
the rate of needle withdrawal is being acceler- 
ated, but is thereafter decelerated in passing 
from Fig. 11 fo Fig. 12. In the position of Fig. 
12, the needle bas been withdrawn fo ifs maxi- 
mum extent from the fabric, so that with fur- 
ther rotation of the cam, if will start fo advance 
again on the next stitch in the manner illus- 
trated diagrammatically in Fig. 24. Also in he 
position shown in Fig. 24, if will be observed that 
the cam roll 48 bas reached the end of the arcu- 
are portion 45 of the portion 47 thereof, where- 
by the stepper is on the point of being withdrawn 
from the fabric as the needle starts fo advance 
on the next stitch. In the position as shown in 
Fig. 13 and also diagrammatically in Fig. 25, the 
cam roll bas entered the rectilinear portion 
of the cam slot, whereby the stepper is being 
rapidly withdrawn from the fabric as the needle 
is being rapidly advanced therein on the next 
stitch. 
If will be observed from the above explanation 
that whereas the needle is continuously recipro- 
cated, the stepper is reciprocaed inermittently 
in lagging relation fo the needle, this being ef- 
fecçed by eccenrically coupling he needle o he 
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cam ai a poin physically spaced 90 ° from he 
coupling of the stepper to he point on he cam 
nearest the axis of rotation of he cam, as shown 
in Fig. 20 by the 90 ° angle designated by the 
5 meral 96. 
he mariner in which the relative displace- 
ments of the needle and stepper element in he 
successive positions of Figs. 9 fo 1 inclusive, 
perïorm the tu.fting operation, is illustrated by 
lO the corresponding sectional views of Figs. 14 .fo 
 18 inclusive, respectively. Thus referring fo Fig. 
14 and assuming that the mechanism has just 
formed the previous tuft 99, the poin of the 
needle  bas penetrated fabric  on the next 
15 stitching operation, carrying with it the yarn 
, the stepper 3 being in the fully retracted 
position relative thereto, as shown, and being on 
the point of advancing into the fabric as ex- 
plained in connection with Fig. 9. 
20 In the position of Fig. 15, as explained with 
reference fo Fig. '10, both the needle  and step- 
per 3 bave penetrated the fabric fo their max- 
imum extents, the needle carrying with if the 
yarn 9, to form the next tuft 9, and the step- 
25 per being maintained stationary,, to grip the yarn 
and prevent retraction of the tuft 9 as the 
needle is withdrawn. In the position of Fig. 16, 
as was explained with reference fo Fig. 11, the 
needle is rapidly being withdrawn from the fab- 
30 ric while the stepper remains stationary, where- 
by the needle pulls the yarn faut over the 
pronged end 39 of the stationary stepper in the 
manner illustrated at 
In the position of Fig. 17, as was explained 
.3. with reference fo Fig. 12, the needle bas been 
withdrawn fo its maximum extent from the fab- 
tic, while the stepper still remains stationary as 
its maximum extent of fabric penetration, so 
that the newly formed tuft is stretched over the 
4o stepper in the manner shown at 93. Meantime 
it should be pointed out that as the needle is 
being withdrawn from the fabric in the manner 
illustrated af Figs. 16 and 17, the stepper and 
yarn looped thereover, automatically displaces 
4 the needle upwardly as it clears the fabric by the 
amount of the next stitch. This results from 
the fact that the stepper prong is resilient and 
is bent toward the needle point, so that if tends 
fo displace the needle poin upwardly, and does 
.]o so by virtue of ifs resiliency and the yarn looped 
thereover, as soon as the need]e clears the foun- 
dation fabric  , this action being indicated af 
94, 94« in Fig. 17. Also in this saine connec- 
tion if should be noted that as the needle pene- 
, trates the fabric the flanged sidewalls 24 thereof 
form an opening of progressively increasing di- 
mension between adjacent strands of the foun- 
dation fabric , as illustrated af 85, Figs. 14 fo 
16 inclusive, through which the stepper prong 
60 enters as shown, due fo the fact that the step- 
per prong is bent toward the needle point. 
When, however, the needle is withdrawn the dis- 
placed strands of the base fabric spring back 
into position as shown in Fig. 17, fo grip the 
5 newly formed tuft 93, and also fo cause the up- 
wardly displaced needle point fo enter the fabric 
on ifs next penetration between other strands 
of the base fabric, as af 96, Figs. 17 and 18, 
thus fo displace the next tufting stitch from the 
70 preceding one. 
In the position shown in Fig. 18, as was ex- 
plained with reference fo Fig. 13, the needle is 
again entering the fabric on the next stitch, hav- 
ing been displaced upwardly fo this end in the 
75 mariner aforesaid while the stepper is being rap- 
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idly withdrawn from the newly formed tuft 
Fig. 18 illustrates in perspective a portion of 
the tufted carpet produced in the manner above 
described. The foundation fabric is again shown 
at 71, the tufting on the upper surface of the 
carpet at 107 and on the lower surface ai 
wherein it will be observed the yarn strands of 
the tufting material are drawn lightly about the 
successive strands of the base fabric 
We claire: 
1. In a tufting device for producing tufted 
carpets and the like: a plurality of tufting needles 
integrally joined in lateral alinement and each 
having yarn-receiving holes therein; a thrust 
member, and means mounting said needles 
thereon; a corresponding plurality of yarn ten- 
sioning prongs mounted on said thrust member 
in longitudinal alinement with said needles re- 
spectively and each mounted with its free end 
adjacent the ho!e in the needle corresponding 
thereto; and means for adjustably positioning 
said tensioning prongs longitudinally of said 
needles for adjusting the effective apertures of 
the needle holes. 
2. In a tufting device for producing tufted 
carpets and the like: a needle thrust bar and a 
stepper thrust bar mounted in slidable relation 
to each other for longitudinal displacements 
thereof along substantially parallel paths; a plu- 
rality of tufting needles integrally joined in 
lateral alinement and having yarn-receiving holes 
therein, and means mounting the saine on said 
needle thrust bar; a corresponding plurality of 
yarn-tensioning prongs and means adjustab]y 
mounting the saine on said needle thrust bar in 
alinement respectively with said needles and with 
the free ends thereof at said holes, for adjusting 
the effective apertures of the needle holes; a cor- 
responding pltn-ality of stepper prongs and means 
mounting the saine on said stepper thrust bar, in 
coacting relation to said needles respectively. 
3. In .a tufting device for producing tufted 

carpets and the like; a tufting needle having a 
yarn-receiving hole therein; a thrust member, 
and means mounting said needle thereon; a yarn 
tensioning prong mounted on said thrust member 
5 in longitudinal alinement with said niidli and 
having ifs free end 'adjacent the hole in said 
needle; and means for adjustably positioning 
said tensioning prong longitudinally of said 
needle for adjusting the effective aperture of the 
lO needle hole. 
4. In a tuftini divice for producing tufted 
carpets and the like: a needle thrust bar and a 
stepper thrust bar mounted in slid.able relation 
to each other for longitudinal displacements 
15 .thereof along substantially parallel paths; a turf- 
mg needle having a yarn-receiving hole therein, 
and means mounting the saine on said needle 
thrust bar; a yarn-tensioning prong and means 
adjustably mounting the saine on said needle 
20 thrust bar in allnement with said needle and with 
the free end adjacent said hole, for adjusting the 
effective aperture of the needle hole; a stepper 
prong and means mounting the saine on said 
stipper thrust bar, in coacting relation to said 
25 needle. 
I%ICHAI%D C. KLINE. 
JOSEPH NIILLER. 
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